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SAMPLING AND TESTING GUIDELINES

1. PURPOSE

The purpose of these guidelines is to provide guideline of quality acceptance
sampling and testing of construction material for roadway and bridge projects.
Specific sampling and testing requirements for projects with federal government
funding are also included in these guidelines.

These guidelines have been developed as an aid in preparing appropriate
sampling and testing plans for projects. It is the intent of these guidelines to
provide guidance to professionals (MCDOT personnel or consultants) responsible
for sampling and testing materials, yet to allow them reasonable latitude for
adapting to specific project needs.

The frequency may vary for individual projects or phases of projects in accordance
with job conditions such as the uniformity of materials at the source, the methods
and equipment used, and weather conditions. The number of samples and the
distribution of the locations from which they are taken should be sufficient to
adequately assure or verify that materials and construction are in accordance with
the plans and specifications. The Engineer may direct that less acceptance
sampling be done in particular cases of limited quantities of materials on a project,
or for small projects. Conversely, the Engineer may direct that a greater amount
of acceptance testing than that shown as "minimum sampling frequency" be done
when the Engineer deems it necessary for adequate acceptance information.

Reliance should not be placed wholly on the results of sampling and testing to
determine acceptability of materials and construction. The sampling and testing
should be supplemented by sufficient visual inspection of the materials as a whole
to determine whether the samples and tests are reasonably representative of the
entire mass of materials. In addition, there should be sufficient observation of the
actual construction operations and processes to ascertain whether they can be
expected to consistently produce uniformly satisfactory results.

Small quantities may be accepted on the basis of manufacturer's material
certification or based upon visual observations of the Engineer. Small quantities
may be considered to be approximately 500 cubic yards or less of processed
aggregate material or approximately 20 tons of bituminous materials or Portland
cement and fly ash. A small quantity of Portland cement concrete should be
considered to be 5 cubic yards or less. The Engineer should exercise careful
judgment in the acceptance of small quantities. These considerations must include
the significance of the product to the construction as well as the quantity. The
recommended sizes of small quantities are to be considered approximate, not
maximums.
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Sampling and testing operation or process is divided into two categories, as
follows:

a. Quiality Acceptance Sampling and Testing, applicable for both federal and
non-federal projects.
b. Independent Assurance (IA) Sampling and Testing (one for every 20

acceptance tests), which is only required for federally-funded projects.

. RESPONSIBILITIES

Testing laboratory shall be an accredited laboratory by AASHTO Resources, and
all technicians working on sampling and testing shall have active certifications from
either a state sponsored program, i.e. ATTI, or a nationally recognized program
such as NICET and ACI.

For projects with federal funding, qualification of the field and laboratory personnel
and testing laboratories should be in conformance with the ADOT requirements
outlined in Sections A4 and A5 of ADOT Local Public Agency Certification
Acceptance Quality Assurance Requirements.

The MCDOT materials laboratory may perform both Acceptance and IA Sampling
and Testing on a particular project. However, the same individual shall not perform
both Acceptance and IA Sampling and Testing. Other laboratories selected and
compensated by MCDOT shall perform either Acceptance or IA Sampling and
Testing on a particular project, but not both.

. ACCEPTANCE SAMPLING AND TESTING

Prior to the start of a project that is administered by staff of the MCDOT
Construction Management Branch, the MCDOT Materials Engineer or his
authorized representative or on-call consultant shall develop a written sampling
and testing plan outlining the types of materials and the frequency of Acceptance
Sampling and Testing. The plan shall clearly state which laboratory will be
performing the sampling and testing work.

On a project that is administered by the MCDOT Construction Engineer’s
authorized Consultant (Consultant), such sampling and testing plan will be
prepared by the Consultant and approved by the MCDOT Materials Engineer. It
will be the responsibility of the Resident Engineer to coordinate all sampling and
testing.

The index of this testing guide presented at the end of this document applies to
sampling frequency for Acceptance Sampling and Testing. The recommended
number of acceptance samples shall be shown in the Project Sampling and
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Testing Plan. The designated laboratory for the Acceptance Sampling and Testing
program (acceptance laboratory) will use the Project Bid Quantity to determine the
number of acceptance samples that should be taken and tested. For some
materials where the number of acceptance samples is based on time of production,
an estimate of the quantity of material produced during that time will be made and
used in determining the recommended number of acceptance samples.

During construction, Acceptance Sampling and Testing will be performed by
either the MCDOT laboratory, or MCDOT’s on-call laboratory, or a laboratory
selected as a sub consultant by MCDOT’s construction management consultant.

Acceptance of materials by "Certification of Compliance or Analysis" will be in
accordance with Section 106 of MAG Standard Specifications. This is discussed
in a later section.

. CERTIFICATES OF COMPLIANCE AND CERTIFICATES OF ANALYSIS

MCDOT may accept manufactured products or small quantities of materials
through a Certificate of Compliance or Certificate of Analysis, which shall include,
as a minimum:

a. The current name, address, and phone number of the manufacturer or
supplier of the material.

A description of the material supplied.

Quantity of material represented by the certificate.

Means of material identification, such as label, lot number, or marking.

A statement that the material complies in all respects with the requirements
of the cited specifications.

The name, title, signature and date indicating an individual has the legal
authority to bind the manufacturer or the supplier to the material. In
addition, a statement indicating that the individual has such legal authority
is required.

cooo

—h

When products are accepted on the bases of certification, a MATERIALS
CERTIFICATE LOG should be administered by the MCDOT Construction
Engineer or his authorized representative. An example of the log is presented in
Figure 3.

. REQUIREMENTS FOR PROJECTS WITH FEDERAL FUNDING

Construction of transportation projects involving federal funds is required to be in
accordance with the Code of Federal Regulations (23 CFR 637, Subpart B),
“Quality Assurance Procedures for Construction”. The Arizona Department of
Transportation (ADOT), representing the Federal Highway Administration
(FHWA) within the State of Arizona, defines the Quality Assurance requirements
for any Local Public Agency (LPA) that has been granted Certification
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Acceptance status to administer Federal-Aid construction projects. The LPA
Quiality Assurance requirements are presented as Appendix A in the ADOT
Materials Quality Assurance Program.

5.1 IA Sampling and Testing

A transportation project with federal funding requires both regular
Acceptance Sampling and Testing and IA Sampling and Testing.
Information provided in this section gives the directions for administration of
the IA Sampling and Testing Program that is required by the Federal
Highway Administration (FHWA) for federally funded projects. All projects
including the projects under Consultant administration shall follow these
directions.

The MCDOT Materials Engineer is responsible for administering this
program. The results from IA testing are used to make independent checks
on reliability of the test results obtained in Acceptance Sampling and
Testing.

Normally, the 1A Sampling and Testing Program is limited to assessing
Acceptance Sampling and Testing of naturally occurring or processed
materials such as soils and aggregates, and mixtures containing naturally
occurring or processed materials such as asphalt and concrete mixes.

5.1.1 1A Sampling and Testing Plan

For Consultant administered projects, the Consultant shall prepare the
testing plan including the number of 1A samples required. The plan will be
reviewed and approved by the MCDOT Materials Engineer prior to the start
of a project. If the Testing Plan does not include a material that requires 1A
sampling and testing, the material should be added to the plan and tested
accordingly.

5.1.2 |A Laboratory

During construction, IA sampling and testing shall be performed by the
MCDOT materials laboratory, or by MCDOT’s on-call laboratory, or by a
laboratory selected as a sub-consultant by MCDOT’s construction
management consultant.

5.1.3 |A Frequency

The frequency of IA sampling shall be one for every 20 acceptance
samples, with a minimum of one sample for each material type. The
minimum of one sample may be eliminated on projects that include small
guantities of specific materials. The MCDOT Materials Engineer should be
contacted regarding questions concerning necessary IA sampling and
testing when material quantities changed substantially on the project.
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5.1.4 Implementation of IA Sampling and Testing

IA samples will be taken in the presence of a project representative
(MCDOT Materials Engineer’s authorized representative) to assure
identification of the sampled material. The samples shall be sufficiently
large to allow splitting between the acceptance laboratory and IA laboratory
to allow proper comparison of test results. The split sample tested by the
acceptance laboratory may be used as an acceptance test. However, the
split sample tested for IA by the independent laboratory shall not be used
as an acceptance test.

The IA samples shall be taken as early as possible after production or
placement begins. IA samples shall be subject to all characteristics testing
required by Standard Specifications and project special provisions, as
outlined in the testing plan. The test results shall be reported to the
Resident Engineer within 5 working days from the receipt of sample by the
laboratory.

IA testing for in-place density shall consist of documented observations of
the acceptance testing during routine IA visits by the independent
laboratory. As a minimum, the documentation of each observation must
include: date of observation; a description of test location; the test results;
and a written report of the comparison between IA and acceptance testing.

5.1.5 A Reporting

The test results and analysis along with other related comments shall be
reported on the Report of Independent Assurance Sampling and Testing
form. A copy of this form and an example of its use are shown in Figures 1 and
2. Copies of completed forms shall be sent promptly to the Construction Engineer
with originals retained in the project file.

The results of IA tests shall be promptly compared to the corresponding split
sample results by the Materials Engineer and reported to the Resident Engineer.
To be considered favorable, each specified test characteristic must be within the
allowable variations shown in Table 1.

If an unfavorable comparison exists, measures must be taken to identify the source
of the variation and verify that it has been eliminated. This may include:
inspection of laboratory facilities, equipment, and procedures; exchanging sample
splits with project personnel; or obtaining additional samples. Documentation of
the measures taken in identifying and resolving unfavorable comparisons, and any
other pertinent comments, shall be recorded on the Report of Independent
Assurance Sampling and Testing form.
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The allowable variation values for the materials shown in Table 1 are based on
two standard deviations of test results available from the Arizona Department of
Transportation Quality Assurance program. The MCDOT Materials Engineer is
responsible for making comparison of results under this program and shall
determine allowable variations for test characteristics not listed in Table 1.

5.2 Final Certification of Materials

Following completion of the project construction, MCDOT will submit copies of the
Testing Summaries and the Materials Certification/Exception Report in PDF format
electronically to the Quality Assurance Engineer of ADOT Materials Group, in
accordance with Section A1l of the ADOT Local Public Agency Certification
Acceptance Quality Assurance Requirements.
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TABLE 1.

INDEPENDENT ASSURANCE TESTING

ALLOWABLE VARIATIONS (+)

PORTLAND CEMENT CONCRETE

SOILS AND AGGREGATES

I.A. SAMPLE VS.

I.A. SAMPLE VS.

TEST ACCEPT. SAMPLE TEST ACCEPT. SAMPLE
(I.A. SPLIT) (I.A. SPLIT)
Coarse Aggregate Gradation Gradation, except for
+1” (+25 mm) 4 % points Portland Cement Concrete
1" (25 mm) 4 % points and Bituminous Mixture
3/4" (19 mm) 4 % points +1” (+25 mm) 4 % points
1/2" (12.5mm) 4 % points 1” (25 mm) 4 % points
3/8” (9.5 mm) 4 % points 3/4” (19 mm) 4 % points
1/4" (6.3 mm) 4 % points 1/2" (12.5mm) 4 % points
No.4 (4.75 mm) 4 % points 3/8" (9.5 mm) 4 % points
No. 8 (2.36 mm) 4 % points No.4 (4.75 mm) 4 % points
Fine Aggregate Gradation No. 8 (2.36 mm) 4 % points
No. 4 (4.75 mm) 4 % points No. 16 (1.18 mm) 4 % points
No. 16 (1.18 mm) 3 % points No. 40 (425 pm) 3 % points
No. 50 (300 pm) 3 % points No. 200 (75 um) 1.5 % points
No. 100 (150 pm) 3 % points Sand Equivalent 6
No. 200 (75 um) 1.5 % points Flakiness
Uncompacted Void Content 1
28-Day Strength 15% of the mix 0.4
(See Notes 1 and 2 below) design strength Optimum Moisture, Percent 2.0 % point
Proctor Density, pcf 4.0

Fract. Coarse Agg. Particles
(See Note 2 below)

15 % point of the
mean of the results

BITUMINOUS MIXTURE

LA. SAMPLE VS. Liquid Limit 13% of the mean
TEST ACCEPT. SAMPLE Plasticity (LL) of the results
(LA. SPLIT) Index
- - ( See Note
Mineral Aggregate Gradation : 2 below) | piastic Limit | 18 % of the mean
+3/4 (+19 mm) 4 % points (PL) of the results
3/4” (19 mm) 4 % points
1/2" (12.5mm) 4 % points
3/8" (9.5 mm) 4 % points Note 1: For concrete strength requirements
No.4 (4.75 mm) 4 % points given in megapascals, the allowable variation
No. 8 (2.36 mm) 4 % points shall be based on the percentage of specified
No. 30 (600 um) 2 % points required strength expressed in kilopascals.
No.40 (425 pm) 2% points Note 2: Allowable variations based on a
No. 200 (75 um) 1 % points percentage of specified requirement or midpoint
Percent Asphalt 0.4 % points of specified range shall be rounded if necessary
Bulk Density, pcf 2.0 to the nearest whole number.
Rice Density, pcf 2.0
Voids, percent 1.5% points
Marshall Stability, pound force 1200
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6. GUIDELINE SAMPLING AND TESTING FREQUENCIES

Summary of Sampling and Testing Guide

Testing Programs

Acceptance Sampling and
Testing Program

Independent Assurance
Sampling and Testing
Program

Purpose:

Acceptance of materials

Provide independent checks
on reliability of the results
obtained in acceptance
sampling and testing.

Administered By:

MCDOT Materials Engineer

MCDOT Materials Engineer

Performed By:

MCDOT Materials
Laboratory, or a consultant
laboratory authorized by
MCDOT

MCDOT Materials
Laboratory, or a consultant
laboratory authorized by
MCDOT. Default Laboratory
is MCDOT Materials
Laboratory, unless otherwise
authorized by the MCDOT
Materials Engineer.

Coordinated By:

Resident Engineer

Resident Engineer

Frequency Based on:

MCDOT Sampling and
Testing Guide (Federal)

One for every 20 Acceptance
Samples

Sample Source:

Regular Samples should be
large enough when split.
Samples are required for
independent assurance
testing

Split from acceptance sample

February 2021 Update
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Paving

Material Tested

Sampling/Testing Point

Test Method

Minimum Sampling
Frequency

Estimated

Number of Tests Required

Number of Tests Completed

Quantity Acceptance

1A*

Acceptance IA*

Fill Construction (211)

Max Density (Proctor)

Placement Location

AASHTO T99 Method A

One per soil type

Sieve Analysis

Placement Location

AASHTO T27 & T11, or T88

One per soil type

Plasticity Index

Placement Location

AASHTO T89 & T90

One per soil type

Soils Classification

Placement Location

ASTM D2487

One per soil type

Compaction

Placement Location (after
comp.)

AASHTO T-191, T217 or T310

1 per 500 LF, per lift

Subgrade Preparat

ion (301)

Max Density (Proctor)

Placement Location

AASHTO T99 Method A

One per soil type

Sieve Analysis

Placement Location

AASHTO T27 & T11, or T88

One per soil type

Plasticity Index

Placement Location

AASHTO T89 & T90

One per soil type

Soils Classification

Placement Location

ASTM D2487

One per soil type

Compaction

Placement Location (after
comp.)

AASHTO T191, T217 or T310

1 per 500 LF, per lift

Aggregate Base Course (310, 702)

Max Density (Proctor)

Plant

AASHTO T99 Method C & D

At start of production

Sieve Analysis

On-site Windrow

AASHTO T27 & T11

One per 2000 tons

Plasticity Index

On-site Windrow

AASHTO T89 & T90

One per 2000 tons

Fractured Faces

On-site Windrow

ASTM D5821

Specified by Engineer

Compaction

Placement Location (after
comp.)

AASHTO T191, T217 or T310

1 per 1000 LF, per lift

Cement Treated Subgrade (311)

Soil Gradation Roadway AASHTO T27 & T11, or T88 1 per soil type
Plasticity Index Roadway AASHTO T89 & T90 2 per soil type
Max Density (Proctor) | Roadway AASHTO T-134 or ASTM 3 per soil type

D558

Field Moisture

Placement loc. (after comp.)

AASHTO T217 or T310

1 per 1000 LF, per lift

Field Density

Placement loc. (after comp.)

AASHTO T-191 or T310

1 per 1000 LF, per lift

Compaction test on material with over-sized rock should be corrected per ADOT ARIZ 227e

*For all IA requirements and only applicable to federally-funded projects. This IA requirement applies to all subsequent forms in this Guide.
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Paving

Material Tested

Sampling/Testing Point

Test Method

Minimum Sampling
Frequency

Estimated
Quantity

Number of Tests Required

Number of Tests Completed

Acceptance 1A

Acceptance 1A

Cement Treated Base (312, 705)

Field Density (Comp) Roadway AASHTO T191 or T310 1 per 1000 LF per lift
Field Moisture (Comp) Roadway AASHTO T217 or T310 1 per 1000 LF per lift
Max Density (Proctor) Roadway AASHTO T134 or ASTM D558 | 1 per aggregate type
Plasticity Index Roadway AASHTO T89 & T90 1 per aggregate type
Gradation Roadway AASHTO T27 & T11 1 per aggregate type

Compressive Strength

Roadway and Lab Mix

ASTM D1633

Specified by Engineer

Asphalt Concrete Pavement (321)

Lab Bulk Density

On-site (plate)

AASHTO T312 or R68, & T166

One per 1000 tons

Rice Density On-site (plate) AASHTO T209 One per 1000 tons

Asphalt Content On-site (plate) AASHTO T308 (ignition) One per 1000 tons

Agg Gradation On-site (plate) AASHTO T27 One per 1000 tons
Cold feed or Burn-off

Uncompacted Voids residual AASHTO T304 Specified by Engineer

Voids(Lab Sample)

Lab Density Sample

AASHTO T269 or T275

One per 1000 tons *

Thickness

On-site (core)

ASTM D-3549

One per 1000 LF, per
lane, per lift

In-Place Air Voids

On-site (core)

AASHTO T269 or T275

One per 1000 LF, per
lane per lift

Asphalt Rubber Ov

erlay (325)

Marshall Density

On-site (plate)

AASHTO R68 & T166

One per 1000 tons

Marshall Stab. & Flow

On-site (plate)

AASHTO T245

One per 1000 tons

Rice Density

On-site (plate)

AASHTO T209

One per 1000 tons

Asphalt Content

On-site (plate)

AASHTO T308 (ignition)

One per 1000 tons

Agg Gradation

On-site (plate)

AASHTO T27 & T11

One per 1000 tons

One per 1000 LF, per

Thickness On-site (core) ASTM D-3549 lane, per lift
One per 1000 LF, per
Compaction On-site (core) AASHTO T269 or T275 lane, per lift
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Paving

ini i i Number of Tests Required Number of Tests Completed
Material Tested Sampling/TestingPoint Test Method I\F/Ilnlmum Sampling Estlma_ted d P
requency Quantity Acceptance 1A Acceptance IA
PG Binder (711)
Original
Viscosity @135 °C Tank AASHTO T316 Specified by Engineer
G*/Sind @70 °C
@10rad/sec, kPa Tank AASHTO T315 Specified by Engineer
After RFTO Aging (ASTM D2872)
G*/Sind @70C
@10rad/sec, kPa Tank AASHTO T315 Specified by Engineer
After PAV Aging (ASTM D 6521 @110 °C)
G*xSind @ 34 °C
@10rad/sec, kPa Tank AASHTO T315 Specified by Engineer
Creep Stiffness,
S, 0 °C @60sec, Mpa Tank AASHTO T313 Specified by Engineer
M-Value, 0 °C
@60sec, Mpa Tank AASHTO T313 Specified by Engineer
Direct Tension @ 0
°C, @ 1.0mm/min Tank AASHTO T314 Specified by Engineer
Note: For other PG grade binders, use testing temperatures per MAG 710
Paving
ini i i Number of Tests Required Number of Tests Completed
Material Tested Sampling/Testing Point Test Method Minimum Sampling Estlme_lted d L
Frequency Quantity Acceptance 1A Acceptance IA

AR Binder Testing (717)

Rotational Viscosity*;
177°C (350°F); Pascal
seconds (cps)

Reaction Tank

Rion Viscometer Method

Specified by Engineer

Penetration; 4°C
(39°F), 200g, 60 sec.,

dmm (in), min Reaction Tank ASTM D5 Specified by Engineer
Softening Point; °C

(°F), min Reaction Tank ASTM D36 Specified by Engineer
Resilience; 25°C

(77°F), %, min Reaction Tank ASTM D5329 Specified by Engineer

*Rion Viscometer Model VT-04, Rotor No. 1 or Viscometer correlated
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Paving

Material Tested

Sampling/Testing Point

Test Method

Minimum Sampling
Frequency

Estimated
Quantity

Number of Tests Required

Number of Tests Completed

Acceptance 1A

Acceptance 1A

Terminal Blend Binder (PG76-22TR+) (711)

Original

Viscosity, Max. 3Pa-s Tank AASHTO T316 Specified by Engineer
Dynamic Shear

G*/Sind @76 °C

@10rad/sec, kPa Tank AASHTO T315 Specified by Engineer
Phase Angle 9,

Degree Tank AASHTO T315 Specified by Engineer
Elastic Recovery @

10°C Tank ASTM D-6084 Specified by Engineer
Separation Test, %

Max. Tank Texas Method 540 Specified by Engineer
Solubility, % Min. Tank ASTM D2042 Specified by Engineer
After RFTO Aging

G*/Sind @76 C

@10rad/sec, kPa Tank AASHTO T315 Specified by Engineer
After PAV Aging (110 °C)

G*xSind @ 31 °C

@10rad/sec, kPa Tank AASHTO T315 Specified by Engineer
Mass Loss, % W Max AASHTO T240

Creep Stiffness, TP1

S, -12 °C @60sec,

Mpa Tank AASHTO T313 Specified by Engineer
M-Value, -12 °C

@60sec, Mpa Tank AASHTO T313 Specified by Engineer
Direct Tension Tank AASHTO T314 Specified by Engineer
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Structures and Concrete

Material Tested

Sampling/Testing Point

Test Method

Minimum Sampling
Frequency

Estimated
Quantity

Number of Tests Required

Number of Tests Completed

Acceptance [ 1A

Acceptance | IA

Channel Excavation (215)

Max Density (Proctor)

Borrow area

AASHTO T99 Method A

One per soil type

Sieve Analysis

Borrow area

AASHTO T27 & T11, or T88

One per soil type

Plasticity Index

Borrow area

AASHTO T89 & T90

One per soil type

Soils Classification Borrow area ASTM D2487 One per soil type
. AASHTO T191 & T217 or One per 500 LF per
Compaction Placement loc. (after comp.) 1310 lift

Cement StabilizedAlluvium (222)

Aggregate Gradation Aggregate Stockpile AASHTO T27 & T11, or T88 One per shift
Aggregate PI Aggregate Stockpile AASHTO T89 & T90 One per shift
Maximum Density Aggregate Stockpile AASHTO T134 method B One per source
Temperature Placement location ASTM C1064 One per shift
Moisture Content Placement loc. (after comp.) AASHTO T217 or T310 One per shift
Density Placement loc. (after comp.) AASHTO T191 or T310 One per 8" lift

Compressive Strength

Placement location

ARIZ 241A

One per 750 CY

Bedding Mortar (221 & 222)

Aggregate Gradation

Stockpile at Plant

AASHTO T27 & T11

One per source

Compressive strength

Discharge chute on site

ASTM C109

Specified by Engineer

Rip Rap Construction (224)

Aggregate Gradation

In-place on grade

Traverse Method

One per source

Aggregate Specific
Gr.

In-place on grade

ASTM C127

One per source

Fill Construction (211)

Max Density (Proctor)

Placement Location

AASHTO T99 Method A

One per soil type

Sieve Analysis

Placement Location

AASHTO T27 & T11, or T88

One per soil type

Plasticity Index

Placement Location

AASHTO T89 & T90

One per soil type

Soils Classification

Placement Location

ASTM D2487

One per soil type

Compaction

Placement Location (after
comp.)

AASHTO T191 & T217 or
AASHTO T310

One per 100 SY per
lift

Concrete, Curb, Gutter, Sidewalk, Driveways (340)

Compressive Strength On Site ASTM C172, C31, C39 One per 50 cy
Slump On Site ASTM C172, C143 One per 50 cy
Temperature On Site ASTM C172, C1064 One per 50 cy

Compaction test on material with over-sized rock should be corrected per or ADOT ARIZ 227e
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Structures and Concrete

Material Tested

Sampling/Testing Point

Test Method

Minimum Sampling
Frequency

Estimated
Quantity

Number of Tests Required

Number of Tests Completed

Acceptance [ 1A

Acceptance [ IA

Structural Concrete (502 & 505)

Compressive Strength

Discharge Chute on Site

ASTM C172, C31 & C39

One per 50 cy

Slump

Discharge Chute on Site

ASTM C172, C143

One per 50 cy

Temperature

Discharge Chute on Site

ASTM C172, C1064

One per 50 cy

Steel Reinforcement (727)

Tensil Strength At Delivery ASTM A615 Specified by Engineer
Yield Strength At Delivery ASTM A615 Specified by Engineer
Elongation At Delivery ASTM A615 Specified by Engineer

Precast Concrete (505 & 506)

Compressive Strength

At Discharge

ASTM C172, C31 & C39

One set per day

Slump

At Discharge

ASTM C172, C143

One set per day

Temperature

At Discharge

ASTM C172, C1064

One set per day

Prestressing/Steel

(506)

Tensile Strength

Project On Site

ASTM A416, A421

Specified by Engineer

Elongation

Project On Site

ASTM A416, A421

Specified by Engineer

Diameter

Project On Site

ASTM A416, A421

Specified by Engineer

Bridge Bearing Pads (506)

Durometer Hardness At Deliver ASTM D2240 One per source
Compression Set At Deliver ASTM D395B One per source
Pneumatically Placed Mortar (525)

Compressive Strength On-site ASTM C172, C31, C39 One set per day
Slump On-site ASTM C172, C143 One set per day
Temperature On-site ASTM C172, C1064 One set per day
Test Panels On-site ASTM C1140, C98 One set per day
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Pipe and Trench

Material Tested

Sampling/Testing Point

Test Method

Minimum Sampling
Frequency

Estimated
Quantity

Number of Tests Required

Number of Tests Completed

Acceptance [ 1A

Acceptance | IA

Fill Construction (211)

Max Density (Proctor)

Trench exc. Or stockpile

AASHTO T99 Method A

One per soil type

One per 400 cy & one

Sieve Analysis Trench exc. Or stockpile AASHTO T27 & T11, or T88 | per soil type
One per 400 cy & one
Plasticity Index Trench exc. Or stockpile AASHTO T89 & T90 per soil type

Soils Classification Trench exc. Or stockpile ASTM D2487 One per soil type
) . AASHTO T191 & T217 or One per 500LF, per
Compaction Placement Location AASHTO T310 lift

Trench Backfill (601)

Max Density (Proctor)

Trench exc. Or stockpile

AASHTO T99 Method A

One per soil type

One per 400 cy & one

Sieve Analysis Trench exc. Or stockpile AASHTO T27 & T11, or T88 | per soil type
One per 400 cy & one
Plasticity Index Trench exc. Or stockpile AASHTO T89 & T90 per soil type

Soils Classification Trench exc. Or stockpile ASTM D2487 One per soil type
Compaction Placement Location AASHTO T191 & T217 or One per 500LF, per
P AASHTO T310 lft

Compaction test on material with over-sized rock should be corrected per ADOT ARIZ 227e
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River Channelization

Material Tested

Sampling/Testing Point

Test Method

Minimum Sampling
Frequency

Estimated

Quantity

Number of Tests Required

Number of Tests Completed

Acceptance [ 1A

Acceptance [ 1A

Channel Excavation (215)

Max Density (Proctor)

Borrow area

AASHTO T99 Method A

One per soil type

Sieve Analysis

Borrow area

AASHTO T27 & T11, or T88

One per soil type

Plasticity Index Borrow area AASHTO T89 & T90 One per soil type
Soils Classification Borrow area ASTM D2487 One per soil type

) AASHTO T191 & T217 or One per 500 LF per
Compaction Placement loc. (after comp.) 1310 lift

Cement Stabilized Alluvium (222)

Aggregate Gradation

Aggregate Stockpile

AASHTO T27 & T11, or T88

3/stockpile & 1/shift

Aggregate PI Aggregate Stockpile AASHTO T89 & T90 3/stockpile & 1/shift
Maximum Density Aggregate Stockpile AASHTO T134 method B 3/stockpile & 1/shift
Temperature Placement location ASTM C1064 One per shift per mix
Moisture Content Placement loc. (after comp.) AASHTO T217 or T310 Two per shift per mix
Density Placement loc. (after comp.) AASHTO T310 6 locations per lift
Compressive Strength Placement location ARIZ 241A One set per 750 cy

Bedding Mortar (22

1&222)

Aggregate Gradation

Stockpile at Plant

AASHTO T27 & T11

Specified by Engineer

Compressive strength

Discharge chute on site

ASTM C109

Specified by Engineer

Rip Rap Construction (224)

Aggregate Gradation

In-place on grade

Traverse Method

Specified by Engineer

Aggregate Specific
Gr.

In-place on grade

ASTM C127

Specified by Engineer

Fill Construction (211)

Max Density (Proctor)

Borrow area

AASHTO T99 Method A

One per soil type

Sieve Analysis

Borrow area

AASHTO T27 & T11, or T88

One per soil type

Plasticity Index Borrow area AASHTO T89 & T90 One per soil type

Soils Classification Borrow area ASTM D2487 One per soil type
) AASHTO T191 & T217 or

Compaction Placement loc. (after comp.) T310 One per 2000 CY

Pneumatically Placed Mortar (525)

One panel per day

Compressive Strength On-site ASTM C172, C31, C39 over 20 CY

Slump On-site ASTM C172, C143 One per 20 CY

Temperature On-site ASTM C172, C1064 One per 20 CY
3-12"x12"x4" panel
Min. 1 core per

Test Panels On-site ASTM C1140, C98 panel

Compaction test on material with over-sized rock should be corrected per ADOT ARIZ 227e
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Slurry Seal

Material Tested

Sampling/Testing Point

Test Method

Minimum Sampling
Frequency

Estimated

Quantity

Number of Tests Required

Number of Tests Completed

Acceptance [ 1A

Acceptance | IA

Slurry Seal Mixture

(332) (713)

Slurry Seal

Consistency Storage Tank / Unit ISSA TB 106 One per project
ASTM D-3910 or ISSA

W.T.AT. Storage Tank / Unit TB100 One per project

Compatibility Storage Tank / Unit ISSA TB 115 One per project

Slurry Seal Binder (332, 715, 713)

Viscosity, 77°F,

Saybolt-Furol, SFS Storage Tank / Unit AASHTO T59 One per week

Settlement, 5 Day, % Storage Tank / Unit AASHTO T59 One per week

Storage Stability,

1 Day, % Storage Tank / Unit AASHTO T59 One per week

Sieve, % Storage Tank / Unit AASHTO T59 One per week

Residue, %

(asphalt & polymer) Storage Tank / Unit AASHTO T59 One per week

Penetration @ 39.2 F,

200 g/60s, dmm Storage Tank / Unit AASHTO T49 One per week

Penetration @ 77° F.

100 g/5s, dmm Storage Tank / Unit AASHTO T49 One per week

Ductility @ 77°F,

5cm/min, cm Storage Tank / Unit AASHTO T51 One per week

Softening Point, °F Storage Tank / Unit AASHTO T53 One per week
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Chip Seal

Material Tested Sampling/Testing Point Test Method Minimum Sampling Estimated Number of Tests Required Number of Tests Completed
Frequency Quantity Acceptance [ 1A Acceptance | IA

Soil Cement Base Course (311)
Soil Gradation Roadway AASHTO T27 & T11, or T88 | 1 per soil type
Plasticity Index Roadway AASHTO T89 & T90 2 per soil type
Max Density (Proctor) Roadway AASHTO T134 or

ASTMD558 3 per soil type
Field Moisture Placement loc. (after comp.) AASHTO T217 or T310 1 per 1000 LF, per lift
Field Density Placement loc. (after comp.) AASHTO T-191 or T310 1 per 1000 LF, per lift
Cover Material (330) (716)
Abrasion Source AASHTO T96 One per source/week
Sieve Analysis Stockpile AASHTO T27 One per source/week
Fracture Face Stockpile Ariz 212e One per source/week
Precoated Chip (330) (716)
Abrasion Source AASHTO T96 One per source

One/300 tons or
Sieve Analysis Stockpile AASHTO T27 days run
Fracture Faces Source Ariz 212e One per source
Asphalt Content Truck on-site ASTM D-2172. One per 500 tons
Emulsified Asphalt (Latex or SBS Polymer Combination)
Saybolt Furol
Viscosity, SFS
@ 77°F (or 122 °F) Storage Tank / Unit ASTM D244 Specified by Engineer
Residue by
Evaporation, % Storage Tank / Unit ASTM D244 Specified by Engineer
Demulsibility, % Storage Tank / Unit ASTM D244 Specified by Engineer
Residue by
Evaporation For
Testing Listed Below
(CT 331)
Penetration @ 25°C,
5cm/min Storage Tank / Unit ASTM D244 Specified by Engineer
Ductility @ 25°C
5cm/min Storage Tank / Unit ASTM D118 Specified by Engineer
Kinematics Viscosity
@ 135°C, centistokes Storage Tank / Unit ASTM D244 Specified by Engineer
Torsional Recovery @
25°C, % (CT332) Storage Tank / Unit ASTM D244 Specified by Engineer
Compaction test on material with over-sized rock should be corrected per ADOT ARIZ 227e
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Chip Seal

Material Tested

Sampling/Testing Point

Test Method

Minimum Sampling
Frequency

Estimated
Quantity

Number of Tests Required

Number of Tests Completed

Acceptance [ 1A

Acceptance | IA

SBS Polymer Combination Asphalt (AG155TR)

Ground Tire Rubber
Content, %

Storage Tank / Unit

By Certification

SBS Polymer, %

Storage Tank / Unit

By Certification

Penetration @ 25° C
(77° F),
100 /5 sec, dmm

Storage Tank / Unit

ASTM D5

Specified By Engineer

Viscosity @ 135°C
(275°F), cSt

Storage Tank / Unit

ASTM D2170

Specified By Engineer

Softening Point, ° C (°
F)

Storage Tank / Unit

ASTM D36

Specified By Engineer

Solubility, % (3 set
average)

Storage Tank / Unit

ASTM D5546

Specified By Engineer

Solubility, % (single
test)

Storage Tank / Unit

ASTM D5546

Specified By Engineer

Elastic recovery @
25° (77°F),

20 cm elongation, 5
cm / minute,

% recovery after 1
hour

Storage Tank / Unit

ASTM D6084

Specified By Engineer

Separation of Polymer
Ratio, 163° C (325°
F), %

Storage Tank / Unit

*%

Specified By Engineer

Retained Penetration
Ratio (TFOT Pen. @

25° C (77° F), (100g -
5 sec) (Original Pen.

@ 25° C (77°F)

Storage Tank / Unit

ASTM D5

Specified By Engineer
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Chip Seal

Material Tested

Sampling/Testing Point

Test Method

Minimum Sampling
Frequency

Estimated
Quantity

Number of Tests Required

Number of Tests Completed

Acceptance 1A

Acceptance 1A

MC-250 (MAG 712

)

Kinematic Viscosity @
60°C

Storage Tank / Unit

ASTM D2171

Specified By Engineer

Flash Point, Tag Open
Cup Degrees C° (F)

Storage Tank / Unit

ASTM D3143

Specified By Engineer

Distillation Test:
Distillate percentage
by volume of Total
distillate to 360°C
(680°F)
To 225° C (437°F)
To 260° C (500°F)
To 315° C (600°F)

Storage Tank / Unit

ASTM D402

Specified By Engineer

Water Content

Storage Tank / Unit

ASTM D95

Specified By Engineer

Absolute Viscosity @
60°C on Residue from
Distillation

Storage Tank / Unit

ASTM D2171

Specified By Engineer

Ductility @ 25° C on
Residue

Storage Tank / Unit

ASTM D113

Specified By Engineer

Solubility in TCE on
Residue

Storage Tank / Unit

ASTM D2042

Specified By Engineer

February 2021 Update

Page 20




Chip Seal

Material Tested

Sampling/Testing Point

Test Method

Minimum Sampling
Frequency

Estimated
Quantity

Number of Tests Required

Number of Tests Completed

Acceptance 1A

Acceptance 1A

MC-800 (MAG 712

)

Kinematic Viscosity @
60°C

Storage Tank / Unit

ASTM D2171

Specified By Engineer

Flash Point, Tag Open
Cup Degrees C° (F)

Storage Tank / Unit

ASTM D3143

Specified By Engineer

Distillation Test:
Distillate percentage
by volume of Total
distillate to 360°C
(680°F)
To 225° C (437°F)
To 260° C (500°F)
To 315° C (600°F)

Storage Tank / Unit

ASTM D402

Specified By Engineer

Water Content

Storage Tank / Unit

ASTM D95

Specified By Engineer

Absolute Viscosity @
60°C on Residue from
Distillation

Storage Tank / Unit

ASTM D2171

Specified By Engineer

Ductility @ 25° C on
Residue

Storage Tank / Unit

ASTM D113

Specified By Engineer

Solubility in TCE on

Residue

Storage Tank / Unit

ASTM D2042

Specified By Engineer
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Preservative Seal

Material Tested

Sampling/Testing Point

Test Method

Minimum Sampling
Frequency

Estimated
Quantity

Number of Tests Required

Number of Tests Completed

Acceptance 1A

Acceptance 1A

Asphalt Acrylic Seal (334) (718)

Saybolt Viscosity,

77°F, sfs Supplier / Plant ASTM D7496 Specified by Engineer
Residue by Evap, % Supplier / Plant ASTM D6934 Specified by Engineer
Sieve Test, % Supplier / Plant ASTM D6933 Specified by Engineer
5-day Settlement, % Supplier / Plant ASTM D6930 Specified by Engineer
Tests on Residue from Evaporation ASTM 6934

Flash Point, °F Supplier / Plant ASTM D92 Specified by Engineer
Softening point, °F Supplier / Plant ASTM D36M Specified by Engineer
Acce. Weathering Supplier / Plant ASTM D4799 Specified by Engineer
Ductility @ 77°F, cm

(100g, 5 sec) Supplier / Plant ASTM D113 Specified by Engineer
Storage Stability, 1

day, % Supplier / Plant ASTM D6930 Specified by Engineer
Viscosity @140 °F,

cSt Supplier / Plant ASTM D445 Specified by Engineer
Asphaltenes, % w

(max) Supplier / Plant ASTM D2006 Specified by Engineer
Maltene Dist. Ratio Supplier / Plant ASTM D2006 Specified by Engineer
PC/S Ratio Supplier / Plant ASTM D2006 Specified by Engineer
Saturated HC, S Supplier / Plant ASTM D2006 Specified by Engineer

Refer to Table 718-1 of MAG 718 for applicable tests for seal types
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Crack Seal

Material Tested Sampling/Testing Point Test Method Minimum Sampling Estimated Number of Tests Required Number of Tests Completed
Frequency Quantity
Acceptance 1A Acceptance 1A
Crack Seal (337)
Cone Penetration @
77°F ASTM D5329
Resilience Point of Application ASTM D5329 Specified by Engineer
Softening Point Point of Application ASTM D113 Specified by Engineer
Ductility @ 77°F Point of Application ASTM D113 Specified by Engineer
Flexibility ASTM D 3111 (Modified)
Flow, 140°F ASTM 5329
Brookfield Viscosity @
375°F Point of Application ASTM D2669 Specified by Engineer
Asphalt Compatibility Point of Application ASTM D5329 Specified by Engineer
Bitumen Content Point of Application ASTM D4 Specified by Engineer
Tensile Adhesion Point of Application ASTM D5329 Specified by Engineer
Max. Heating Temp.
°F Point of Application Cert Specified by Engineer
Min. Heating Temp. °F Point of Application Cert Specified by Engineer
Flash Point Point of Application ASTM D92 Specified by Engineer
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FIGURE 1. REPORT OF INDEPENDENT ASSURANCE SAMPLING AND TESTING

MARICOPA COUNTY DEPARTMENT OF TRANSPORTATION

Co UK\(‘

Project No.: Sample Date:

Project Name: Resident Engineer:

Contractor: Sampled By:

Material Type: IA. Sample ID: Tested by (Lab):

Sample Location:

Acceptance Sample ID:

Tested by (Lab):

Location of Supply:

Specification Test Characteristic

IA Split Sample Test Results

Acceptance Sample Test Results

Variation (IA vs. Acceptance)

Allowable Variation ()

Favorable Comparison?

Yes

No Test Characteristics:

Individual Contacted and Date/Time Acceptance Lab Notified:

Action Taken:

Remarks:

Materials Engineer:

Date:

cc: MCDOT Chief Construction Engineer

MCDOT Resident Engineer

Signature
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FIGURE 2. REPORT OF INDEPENDENT ASSURANCE SAMPLING AND TEXTING (EXAMPLE)
MARICOPA COUNTY DEPARTMENT OF TRANSPORATION

Project No.: TT-XXX Sample Date: 2/19/2014
Project Name: Erdman Dr. Miller Ave. to Cetto St. Resident Engineer: Frank Dogood
Contractor: ABC Construction Sampled By: Joe Tester
Material Type: XX Aggregates IA. Sample ID: 03-104A Tested by (Lab) MCDOT Lab
Sample Location: Cold feed Belt Acceptance Sample 03-104SP Tested by (Lab) Consultant X
ID:
Location of Supply: United Metro Plant 3
Specification Test Characteristic 10 1Jo 3/.8Q#8 #40 #200
IA Split Sample Test Results 100 96 83 46 21 4.8
Acceptance Sample Test Results 100 97 86 49 21 4.3
Variation (IA vs. Acceptance) 0 1 3 3 0 0.5
Allowable Variation () 4 4 4 4 3 15
Favorable Comparison? _ X Yes No Test Characteristics:

Individual Contacted and Date/Time Acceptance Lab Notified: Pete Headman of Consultant X, 2/22/2014 14::30
Action Taken:

Remarks:

Materials Engineer: Date:
Signature

cc: MCDOT Chief Construction Engineer
MCDOT Resident Engineer
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] wﬁJ FIGURE 3. MATERIALS CERTIFICATE LOG (EXAMPLE)
CoyN’ MARICOPA COUNTY DEPARTMENT OF TRANSPORATION

| Project No. and Name | TT-XXX, Bell Road from X Road to Y Road | Contractor: | ABC | Sheet |1 |of |1
Check List
SIE|.|E|lg|s z
[0} c e <
Type S| 35| E|5]3 Date | &
of Date 2|2 8| 8| 5| g |Maera | g
Description/Identification of Material Cert Cert. © 3 “é o | © | £ 2 | Checked e Inspector Comments
Reul Rec’' | § || 8| 8| 5| 28 | Aganst | &
d BlE€|Z2|£|92| x< Cert. 3
P S| E|E 5|8 :
8o o< |F T
O
Raised Pavement Markers (Type D)
Resident Engineer: Date:

Signature
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